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Abstract

BACKGROUND: In total hip replacements, aseptic loosening of uncemented femoral hip prosthesis is the main
reason for the failure of artificial hip replacement, the prerequisite of reducing aseptic loosening of prosthesis is to
increase filling area of femoral prosthesis in femoral cavity.

OBJECTIVE: To obtain the filling rate of customized femoral prosthesis in femoral cavity and verify the validity of
the methods of CAD/CAM/Robotic integration and the robot grind.

METHODS: In this paper, the CT data of femur were used to reconstruct three-dimensional model of femoral
cavity. According to this model, a custom uncemented femoral hip prosthesis was designed, then the model of
this custom prosthesis was imported into the CAD/CAM/Robotic software to generate cut path. After the cut path
was imported into the robotic controller, the custom prosthesis can be fabricated, then this custom prosthesis was
inserted into the femoral cavity, and the filling result of the custom prosthesis in femoral cavity was analyzed.
RESULTS AND CONCLUSION: The experiment results showed that the customized prosthesis in femoral cavity
achieved good filling result, the structure of femoral cavity resisted the rotation of the customized prosthesis in Han Wen-long, Studying for

femoral cavity, and the customized prosthesis obtained stable fixation in the femoral cavity. master's degree, School of
Physics and Mechanical &

Engineering, Xiamen
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Figure 1 The design model of custom prosthesis
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Figure 2 Principle of CAD/CAM/Robotic integration method
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Figure 3 Femoral stem cut experiment
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Figure 4 Fabricated custom prosthesis

1

Table 1 The error of the stem profile and model profile

(mm) (mm)
1 0.014 8 0.2756 0.0199
2 -0.028 1 0.3859 0.0212
3 0.0619 0.5535 0.0102
4 0.2413 0.8471 0.061 6
4 5
Figure 5 The custom prosthesis fitting femoral cavity
X
90“’
A . B e LT
120° 90 Bm_m)/ o l i
omim > 1507 Jeleemm i
150° 4mm 300 I_." !4mm ¥ 30
/ 2mm o emm \
180° { il 180° e e | 0°
£ :
20 330° 200°" o7 ~._.__!_’ . 3300
240° 300 L e
270 2000 300°
1270°
C
3 4
6
Figure 6 The size of stem profile and model profile
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